LI NKI NG VI SUAL PROPERTI ES OF CHARTS TO CELLS W THI N TABLES BACKGROUND

[ 00011Spr eadsheet applications enable users to visualize relationships
bet ween any 5 nunber of different nunerical data itens. For exanple,
spreadsheet applications nay generate charts, graphs, or other
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conplexity of these relationships and the underlying nunerical data
continues to increase, users may W sh to adjust or custom ze the
visualizations of this underlyi nggdet@cREUNHVVARY [00021Tool s and
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100031The above-descri bed subject matter may al so be inplenented as a

met hoﬂ; conputer-control |l ed apparatus, a conputer process, a conmputing
syste1 or as an article of manufacture such as a conputer-readabl e nedi um
These and various other features wdgnvRgargprarent froma reading of the
following Detail ed Description and™a review of the 25associ ated draw ngs.
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this Summary be used to limt the scope of the clainmed subject matter.

15  properties to respective cells within a table. User interfaces provided by these tools may
provide representations of visual properties associated with the graphical displays of chart
data, with these representations of the visual properties being responsive to user input to
link the cells in the chart data to the visual properties. These user interfaces may also

include representations of the cells that are associated with the representations of the

20  visual properties.

[0003] The above-described subject matter may also be implemented as a method,
computer-controlled apparatus, a computer process, a computing system, or as an article of
manufacture such as a computer-readable medium. These and various other features will
be apparent from a reading of the following Detailed Description and a review of the

25  associated drawings.

[0004] This Summary is provided to introduce a selection of concepts in a simplified
form that are further described below in the Detailed Description. This Summary is not
intended to identify key features or essential features of the claimed subject matter, nor is
it intended that this Summary be used to limit the scope of the claimed subject matter.
30  Furthermore, the claimed subject matter is not limited to implementations that solve any or

all disadvantages noted in any part of this disclosure.



30Furthernore, the clainmed subject matter is not limted to inplenmentations
that solve any or all disadvantages noted in any part of this disclosure.
BRI EF DESCRI PTI ON OF THE DRAW NGS [0005]Figure 1 is a conbi ned bl ock and
flow diagramillustrating systens or operating environments that enable

l'i nking visual properties of charts to cells within tables. 5[0006]Figure 2
is a block diagramillustrat o m c chart
properties as linked to tégr Hhﬁ%ﬁ*5§§£5&g§3@9§ﬁﬁéga bl ock di agram
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i nk propertles wthin a chart to one or nore referenced cel
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251001011 n the follomnng detail ed description, references are nade to the
acconpanyi ng DETAILED DESCRIPTION

[0009] The following detailed description is directed to technologies for linking visual
properties of chart to cells within tables. While the subject matter described herein is
15  presented in the general context of program modules that execute in conjunction with the
execution of an operating system and application programs on a computer system, those
skilled in the art will recognize that other implementations may be performed in
combination with other types of program modules. Generally, program modules include
routines, programs, components, data structures, and other types of structures that perform
20  particular tasks or implement particular abstract data types. Moreover, those skilled in the
art will appreciate that the subject matter described herein may be practiced with other
computer system configurations, including hand-held devices, multiprocessor systems,
microprocessor-based or programmable consumer electronics, minicomputers, mainframe

computers, and the like.

25 [0010] In the following detailed description, references are made to the accompanying
drawings that form a part hereof, and which are shown by way of illustration specific
embodiments or examples. Referring now to the drawings, in which like numerals
represent like elements through the several figures, aspects of tools and techniques for

linking visual properties of chart data to cells within tables will be described.



drawi ngs that forma part hereof, and which are shown by way of
illustration specific enbodi nents or exanples. Referring nowto the
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[0014] The storage media 108 may include one or more modules of instructions that,
when loaded into the processor 104 and executed, cause the systems 102 to perform
various techniques for linking visual properties of chart data to cells within the tables. For
25  example, the computer-readable media 108 may include a spreadsheet application 110. In
turn, the spreadsheet application 110 may load one or more spreadsheet files 112 from
storage, which may or may not be the same as the storage media 108. In addition, the
spreadsheet application may include a module 114 that provides for dynamically
managing properties associated with chart representations of information contained in the
30  spreadsheets. Figure 1 generally represents at 116 these charts and related properties

associated with these charts.



30spreadsheets. Figure | generally represents at 116 these charts and
related properties associated wth these charts. [0015] The spreadsheet
application 110 nmay, when executed, present one or nore user interface (Ul)
el ements 118 to an end-user 120. Through these U elenents 118, the
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propertlest to c s wthint t abl es,
this desqmoﬂndnog; b]ltS[IQﬁ)llZ]]nHadrl tog des@OWERPUiHTWea@Hca&}istmﬂabla Fogure 1,

t he di scussi on rns to a re.det |Ie descrlptlon dynam rt
pr opgro 1CESO >nW8 PECEanee? pglé%‘é’r‘i‘tss fingy; yt pad; Igpt dg O%F a&@i@%}tﬂéd
wWth Fi gtﬂpﬁllgatlohoa@sjo%\%il%é §rofn Mlkl‘d)%éﬂ’t)afo%tlﬁg%ﬂek %@%{)?(1?@%86&1&» utﬁﬁ{é@

general ly at 200, of dynamic chart properties as ed to table el erents.
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| i nks 124 between properties within the chart and cells within the

spreadsheet file, U elenents 118 depicting the chart_ and/or table cells,
and Clémm[ﬁgy]lzzﬂea@ng depgabediic operal]sgstems g Figure 1, the discussion now turns to a

more detailed description of dynamic chart properties as linked to table elements. This

discussion is now presented with Figure 2.

[0018] Figure 2 illustrates additional aspects, denoted generally at 200, of dynamic
chart properties as linked to table elements. For ease of reference, but not limitation,
20  Figure 2 may carry forward some reference numbers from previous drawings to refer to
similar items. For example, Figure 2 carries forward the file 112, representations of charts
and/or properties 116, the dynamic chart management module 114, links 124 between
properties within the chart and cells within the spreadsheet file, UI elements 118 depicting

the chart and/or table cells, and commands 122 as issued by the user 120 .

25 [0019] Figure 2 illustrates an arbitrary, non-limiting example of a chart 202, which may
be associated with various visually-perceptible properties. Examples of such visual
properties may include, but are not limited to, minimum and/or maximum value specified
for one or more axes in the chart. Figure 2 illustrates examples of visual properties at
horizontal axis 204, and at vertical axis property 206. As shown, the horizontal axis 204

30  may be linked so as to refer to a given cell 208 within a spreadsheet 210. For example,

characteristics of the horizontal axis 204 may be defined automatically, manually, or may



25[0019]Figure 2 illustrates an arbitrary, non-limting exanple of a chart
202, which may be associated with various visually-perceptible properties.
Exanpl es of such visual properties nmay include, but are not limted to,

m ni mum and/ or maxi mum val ue specified for one or nore axes in the chart.
Fi gure 2 beldpusficatveth refcsmpd esthotontests af thercolp @08.1 B satnehiesdripoinh atayaspply 204,

and at vertical .axis. property 206. £ ho the horizontal axis 204 30may
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contents of the cell 208. The sane description may apply to the vertical
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25  relatively difficult programming languages. In this manner, the tools and techniques

described herein (e.g., the dynamic chart management module 114) may lower the barriers

to entry in making this dynamic linking capability available to a wider variety of users

120.

[0022] Custom-programmed software when added to an existing program may entail
30  sccurity risks, including the possibility of containing viruses or other malicious elements.
The dynamic linking techniques described herein do not involve the addition of custom-

programmed software, and therefore avoid these types of security risks. Instead of

5



i ntroduci ng new software and the attendant risks, the techni ques descri bed
herein rely on predefined spreadsheet functions, which arc relatively | ow
risk in nature, as conpared to new software witten by various users 120.

[ 0023] Furt her exanpl es of the properties or settings that may be

dynani calihtrodicigeitbwt softvbars pné glasiteatiagealisks, thayechnighesdégsciibdd lerenmely dni i t ed
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[ 0024] These properties nay al so specify characteristics of trendlines or

ot her vi sual el ements appearing in a chart. For exanple, if a given
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in tinme, or summarize data |ooking backward in tine, these cells (e.g., 208

or 212) raglingfaeiorsappbariaioymuphendir s urils gfseile ctthinthggherés- or backwar ds.

In sone inplenentations, these cells 15 may explicitly specify this nunber
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| ogarithm c scales, and to specify the base for such |logarithmc scal es.

[ 00271Ref erenced cells (e.g., 208 or 212) may specify options for display
units as [BPentladasns wheee spreadsbectaproirgt ot fopseasiedagulopking Hereard i pmgyotuni t s

may incl l’kﬁﬁm&a&%e%{aqggking backward in time, these cells (e.g., 208 or 212) may specify how
many time periods to project forwards or backwards. In some implementations, these cells

15  may explicitly specify this number of time periods to include in such projections. In other
implementations, these cells may contain formulas that, when executed, compute this

number of time periods.

[0026]  The linked-to cells (e.g., 208 or 212) may also specify Boolean properties. For
example, dialog boxes that contain checkboxes, or other similar Ul tools may link to these
20  cells. These dialog boxes may enable users to specify whether axes in charts employ

logarithmic scales, and to specify the base for such logarithmic scales.

[0027] Referenced cells (e.g., 208 or 212) may specify options for display units as
presented on the axes of a chart. By default, these display units may include the actual
quantities being represented in the chart. However, these linked-to cells may also specify
25  whether to display these units in terms of 10's, 100's, 1000's, or the like. In this latter
example, formulas within the linked-to cells may examine the data being represented in
the chart, and determine the appropriate units in which to display this data. This
examination of the charted data, and related determination of appropriate units for
presenting this data, provides further examples of dynamic linking of properties within the
30  charts.



gquantities being represented in the chart. However, these |linked-to cells
may al so specify 25 whether to display these units in terns of 10's,
100's, 1000's, or the like. In this latter exanple, fornulas within the

|l i nked-to cells may exam ne the data being represented in the chart, and
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al so specify howto align tick marKs relative to lines representing axes
wi thin a astesthe &ov. exanple, entries in these cells may specify whether to

pl ace the tick marks perpendicularly to the left of an axis, to the right

of the axi or .Across the axis. 0029] The for.eqoi ng.exa es of chart
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i npl enentations of this description may include other exanples of chart
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i nk profd@030]es Hoingflecebaktdic additipmi espdct aelyhsmicTdhiag pdorecticssis dmkédstonow
presented with Figure 3. [0031]Figure 3 illustrates ex l.e.scenari os,
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Fi gure 3 disopssen synofopragenttdsoitieFigueends from previ ous draw ngs, and | abel
these itens with simlar reference nunbers. For exanple, Figure 3 carries

forward anmpl. : le s h i X s of
refer encg@o%‘gl F?lgﬁgggﬁ St%?%.exﬁgﬁp%)%g%f ll%ls’m E] .S%gs%@%%%@o%’m@nm@%ﬁﬁ% e 3,

t he dynarboxeshay tendisla agasenlinkpeipeetict bittaned dhbe tt/bn20e e adfsrehddd duily.

enabl e these scepari os 300. However, other npdules ar conponents my enabl e

t hesddsceifArRBsOMICTHIIE e faraiphgns fwmet ieliet gpesiblsamptsmantations.tigwee 3
may proseRl S req popeas® CRBIRS ol Pl ARIRN pnRe™ RTINS og
box 302 maferénue | mudeerse frogsexatpid, driguef 3 aagicsr forward pr epanpleesharte?@it, eoh t 0
the char texazlr%%le sllzailreglL(iglleeet3 2R)rv91¥[f1 %}Ei\asmples of referenced cells 208 and 210. In a non-limiting
example shown in Figure 3, the dynamic chart management module 114 and the Ul
20  eclements 118 may enable these scenarios 300. However, other modules or components

may enable these scenarios without departing from the scope and spirit of this description.

[0032] Turning to Figure 3 in more detail, the Ul elements 118 may present a dialog
box 302, shown in block form in Figure 3. The dialog box 302 may include
representations of one or more properties related to the chart 202. Figure 3 provides
25  examples of two such robbery representations, denoted at 304a and 304n (collectively,
property representations 304). However, implementations on the dialog box may include

representations of any number of properties.

[0033] By interacting with the representations 304 of various properties within a given
chart, a user (e.g., 120) may link or associate these properties with various referenced or
30 linked-to cells (e.g., 208, 212, or the like). The dialog box 302 may include

representations of such cells, as denoted at 306a and 306n (collectively, cell
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25 exanpl es of two such robbery representations, denoted at 304a and 304n
(collectively, property representations 304). However, inplenmentations on
the dialog box may include representations of any nunber of properties.
[0033] By interacting with the representations 304 of various properties
Wi thi n a rgpresmtations 386 , Far mmple(, ehagycell kpxematyorlsi 36 oay ashaoeildlt devidesse

properties with v |ousr d or 30l i nked- cel|s (e.q., 208, 212, or
the |ike)Sughas dhogrdy &an8§<° wgﬁahew hFé‘ﬁ?régi‘ﬁMﬁﬁhWé&B‘f BiseRagiiers as
denot ed qt 03069 /e a%@@&rt@ch g'uf‘eci ilMﬁﬂré‘tes fh% 'plropeh?l@rO% @i‘hﬁ&éd% %h@&ﬁ)30650r

exanpl e, the ce? repr esent atl ons i ncl ude devi ces, such
dr op- dowrraddhe ptdperty t306h dinkedht th@rmldli%nh@ wpeqsentgd IbI/ kesteeddiies withih rdn: t he

spreagsh({a ég g 0 210) with a property. Figure 3 illustrates the property
304a ?‘h% 8%he cell 306a, and the property 304n linked to the cell

306n, as represented by dashed lines within the 5dialog box 302. [0034]In

the for eqoo3q] NEAnBE fortfsing dn@st shotortdies f (rRteFdheactdc&lkswhyhet fese t hese
contents are explicit values or calculated formul as, may i nfl uence how the
cor r esporf@Nigisae Expikadv e purcelca tadetonyilagi may milugacechayy thexpprespanding

addi tion, tﬂg(ego&tgﬁg&lg %fehiﬁ\t%eéﬁth[]efﬂf‘er Eﬂ;ﬁﬁ%QeH %déh th&@é@é SOt a?? Y at

extracted to ser as abe s wthin't hart, as denot
308. | n adfbirdnicod ctlis wgh HOéb)ehﬁly lbopktental af sthess labaeflerveﬁmedhe:ehdtm asay

provide values to W t hin har t enot at
010" Bhe Rared sicsdte o108 3%99% 1%%%5 aﬁsf:sceﬁné@& ?%ge%?feeﬁﬂgeﬂﬂ ?ﬁ@y

i nf or mat i opyidl sphayed %tﬂéﬁiaﬁeﬁewﬁﬁﬁr the @BarflenOlesbtad ﬁ@rall I pothgr
exanpl e, the referenced cells may contain fornulas tha rrpute properties

rel ated troferdnecd heltst mapslsd gmatidel caite@iks. fou@ﬁgemzagHafnrmgtlde dplapetiwithese

a ehart b DL of Sl @ 2 ARe iR e RO R Bl g e e B SRER P B

turns to tBatd@sHhitdPrbpstied reREQICB IS EHatBs ddbtcdingm cal 'y 1inking properties
within a charge to referenced cells. This descri ption is now presented wlth

Fi gure 4. [0036]Figure 4 illustrates process flows, denoted generall

400, Por 8938 dAavige described thege seageps itesvhight dinlogzbaxgamayt enapler eseen
celI's. Fqfy e@’?gerﬂgs gthﬁ{%ga‘?gs {3‘% Mol CrekdrMided RARS hpigﬁt te“? Jﬁg‘aﬁ%ﬁ‘ési 91“5

t he process are | n connection wt ham ¢ char t
managenmenfowraaid & 4 éscrigoee\oérproath Elows dop dneniisal lyalinkieg fpmpasrtaets wigldsta part
of the pzc?lgess fl ows 400 w thout departing fromthe scope and spirit of

this des itoFefersBeasisty vt %@ﬂﬁt&f)nﬂﬂeowrpéeeg@dwlmg%é nore detail,
bl ock 402 generally represents

[0036] Figure 4 illustrates process flows, denoted generally at 400, for dynamically
20  linking properties within a chart to referenced cells. For ease of reference, but not to limit
possible implementations, the process flows 400 are described in connection with the
dynamic chart management module 114. However, other components may perform at least
part of the process flows 400 without departing from the scope and spirit of this

description.

25 [0037] Turning to the process flows 400 more detail, block 402 generally represents
presenting a chart that graphically depicts data extracted from a data set or file (e.g., 112 in
Figure 1). For example, block 402 may include presenting a chart such as that shown in

Figures 2 and 3 at 202.

[0038] Block 404 generally represents activating and presenting a formatting dialog
30  box through which the user may link one or more visual properties of the chart with cells

defined within a spreadsheet. For example, block 404 may include presenting a dialog
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presenting a chart that graphically depicts data extracted froma data set
or file (e.g., 112 in Figure 1). For exanple, block 402 may i ncl ude
presenting a chart such as that shown in Figures 2 and 3 at 202.

[ 0038] Bl ock 404 generally represents activating and presenting a formatting
di al og 3Maspxudhhasothgihshatrincin blbek fser atnd)? ini Fikuene Tre dolog bokguedeneddperti es

of the char ith cel|s defined within a spreadsheet.. For .exanple, hl ock
404 may .htﬂecflm S IBREUSHIF fePrescRiag PRyt BERUS Bﬁ*ﬁ%aﬁsﬂﬂﬁteg%%EF Rhast 8EHh f or m

at 302 i Tigﬁ@%rﬁoﬁding@aﬁbﬁk Qgpl%%rtﬂé%%&@ﬁt@ﬂorﬁyat@b@&éhd@ﬂmmy i ncl ude
representations of various properties associated with the chart, with
Figure 3 providi ng exanples of property representations at 304a and 304n.

[ 0039] Bl d83U06 Bleslert8s |generelly ecprasontseeniiblingg wscudenscled ewd ecmopheisypl nor e

visual, 5 properties of a.chart to Li.nk ta the cell wthin the spreadsheet.
' sore iMERaeta TifeieTioBiha 61 Ml 18 -hiadRst M Pie i Gaptp GRS

expl i ci t Iyockitly mypinsasicicntislidghtiie asdrito cxpliditly basevaladsue® thatélyeviei thesd he
visual properties. In other inplementations, block 406 may include enabling
the user Yaduesinfhtcaciag thyy vismad pEgpsitics allie athst waplamentaticns. bleekhdpe napinalyde

chart. ﬁ}l.}“? ' [ ; [ ude
enabl i ngsﬁnﬁgélﬁ{?s)glgs%sglf ?Lc%)gr(r%g%tde a E)ar {rlrluq?ga?ﬁgﬁe Qf:aa‘ﬁg\%ll g?%%ﬁjﬁaﬁg[ Es:rg(f-)}%r{rt'l g%gt hs
of axes dyampicsalfl tficdzalmacr irpgomtheticiat &lackptlssmay edclwild bnablinpethe haert to

[ 0040] Bl ock 408 generally represents receiving input. froma user se]ecting
a pr &ber t@e%a%@%ﬁ% atodlgulales Tbels oedsnediuiies dfriralbogsRbgDo e Gt
recei vi ngchRRWked @hahdigff. ¢l i cking or otherwi se activating some portion
of a dialog box that includes a representation 150f a particul ar property.

In this matter, the user may indicate which property he or she w shes to
link or rl@04tlenddloelo4@8 gerrerdliyuicaresends Feceivintg inpat fspm eagshedecting @Qap®iyock

410 general,ly.represent.s acti vatii t,@ol that, enabl es a.user. to select a
part 1 oul ap e PR RTRE RBE st Ditbchial 6Rmmy Bl FRelind R Gok®a 360 mmy

i ncl ude pilRE@BIr BtheBMBe BELIVAEAE sdra®@psrtiol oM idiod s thsEihclBys d teples@itation
associ ate properties with a 20 contents of the particular cell. Exanples
of suéh tdcl BartHeyla propeidie dh{hismsrakanhitBerysasymnashindicathwhighgreparyhasar hat

par ti cul a;sG&lb fink bPFerGXATb & paeul AU E &ihflf, GRURIAQY. col umms of such

cells.

[0041] Block 410 generally represents activating a tool that enables a user to select a
particular cell within the spreadsheet. More specifically, block 410 may include
presenting one or more tools by which the user may link or associate properties with a
20  contents of the particular cell. Examples of such tools may include any mechanisms by
which the users may select particular cells, for example, by indicating rows and columns

of such cells.

[0042] Block 412 generally represents receiving a selection of a cell to link to a
particular property. As described above in Figure 3, cells may contain different types of
25  contents that may influence the behavior of properties within the chart. For example, these
cells may include formulas that calculate chart properties based on dynamic data occurring
within the spreadsheet. In other examples, these cells may specify values, labels, and/or

categories that relate to particular chart properties.

[0043] Block 414 generally represents linking a property or setting associated with the
30  chart, or other graphical display of spreadsheet data, with one or more cells that specify

labels, values, categories, functions, or formulas that define or influence these properties
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[ 00421Bl ock 412 generally represents receiving a selection of a cell to
link to a particular property. As described above in Figure 3, cells may
contain different types of 25 contents that nay influence the behavior of
properties within the chart. For exanple, these cells may include fornul as
t hat cal cutlsattiegedote gpeafiesltyi, bbockald ddngnindipdamssocdahga popetties iwith wvallshasn t he

spreadsheet. In other e | es, these cells may specify val ue | apel s,
and or ORI e dhatg d@éﬁ%i}nﬁ? GivEFn BFIRCEY prspniens f%@%%@éi ock
414 gener@hleYentRRhE360t S inking a property or setting associated with the
30chart, or other graphical display of spreadsheet data, with one or nore
cells that specify |abels, values, categories, functions, or fornulas that
defi ne orl0p4#11 uddesesiembloek 3l o genariléys repeascrts testing svhetiasr e chpegsi as @afuryed bl ock

414 may incl.ude associating properties with, cells S represented i,n Figure
3 by ohe WU EG<E SER A2aRbIBSRLIL, FagBlnciei By SR SERR R B o

r epr esentidddkons B@No bRAGH k&atigSisoid EHaBgk 0ddbs gether thklcgllne pedemkgitast i ng
whet her a change has occurred 5 within a cell to which a_given property is
| i nked THYORFECE dgked. dlgwvargn whep suelop change acsuts bewroeess {Jows fB0 Bry# so

| nited: oGt ARASRAE DT fich MG hls Aol B 08, GO, RNGRERLIE P e
Ves br anchis4®@ngeo Aftcowkrdd 2Be prdticshfloeprie8 emtysretipaad bivgkt41é tuiaswadt! fuphaperty

in response to.this change. Afterwards, the cess fl 400 may return to
bl ocld 0416 naBER e %elr Thats Temstd GEEOCRH e {(ﬁ.h iy prb{afhe VREATEPDCTtte
process fi, 0@, 00 upBie fYARhRANN S b HHRle B BRGNS ath Q;viﬂgﬁll%t sfbaddRAat §

dynam cally in response’to changing data within a spreadsheet. in addition,
whi | e t hexddrtooewsdilf [tasnprodOB fiaves #k arci deedtitied i aonestivorwith & lghengirogarty
property and a given.cell, . it is noted.that.jnplenentations of these

Pt ocess. S Rl e SRS st RRREEPALREY o hEF PR IRBe P pe gy aRed
properti epnaitnél! fof ahP nihbehot BiRSE pRIRRRS N8Rt €0 Walidinthest hOpdbitEar. ease
of description only, but not to limt possible inplenentations, certain

f1 owldi adikrd presented herein may include data and/or process flows that
are indicated as unidirectional. However, it is noted that these

uni di r ectyj | represe i e £ar. i e..ln:

provi di g™ hls danerredt Akl MR SEPIEfndYoksib b RAERERC okdlin

i mpl ementfadw diagrantsgireseatedihesdinithey iodudeatatd anadr prb@wstlownthatgaitindicated as

i npl enent ati.ons of the process f descr.i bed. herein may. proceed in orders

ot her thdﬂ“‘ilf?ﬁg_%n*’éfﬂmw_% i Henqif &]\gﬁﬁgeswlﬂl%ﬁﬁtm&%lprépﬁﬁﬁatf%ﬁf@c PES ¢
and scopepf bhicanfeRait Al pdvidROARL AlLBIHER, thE &R FredTRId BF RAEENT ed

herei n has been described in | anguage
20  implementations that may include bidirectional flows. in addition, implementations of the

process flows described herein may proceed in orders other than those shown in the

drawings without departing from the spirit and scope of this description.

[0046]  Although the subject matter presented herein has been described in language
specific to computer structural features, methodological acts, and computer readable
25 media, it is to be understood that the invention defined in the appended claims is not
necessarily limited to the specific features, acts, or media described herein. Rather, the
specific features, acts and mediums are disclosed as example forms of implementing the

claims.

[0047]  The subject matter described above is provided by way of illustration only and
30  should not be construed as limiting. Various modifications and changes may be made to

the subject matter described herein without following the example embodiments and
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specific to conputer structural features, nethodol ogical acts, and conputer
readable 25 nedia, it is to be understood that the invention defined in the
appended clainms is not necessarily limted to the specific features, acts,
or nedi a described herein. Rather, the specific features, acts and nedi uns
are di sclappbchtmas diatrptee afddessribéd, iang wetiont dapgrtinkefrdnd e Afukhspirstuandecdpemat t er
descri bed ove is.provide y. il ration.only and 30shoul d not be
construedﬂggapfﬁ?¥f ﬁn“%% q@%@’ JP?$HHWF§NL“EH30@HB%geS may be made to the
subj ect matter described herein without follow ng the exanple enbodi nents
and applications illustrated and described, and w thout departing fromthe

true spirit and scope of the present invention, which is set forth in the
following clains. What is clainmed is: 1. At |east one conputer-readabl e

storage nedi um (108) havi ng conputer- execut abl e i nstructions (114)
stored thereon which, when executed by a conputer (102), 5cause the
conputer to performa nmethod conprising: enabling (406) a user (120)

to select at |east one dynam c visual property (204 or 206), associ ated
with a graphical display (202) of data presented within a spreadsheet
(210), for linking to at | east one cell (208) within the spreadsheet;
activating (404) a dialog box (302) for linking the visual property to the
cell; 10 presenting ((402), within the dial og box, representations (304) of
a plurality of visual properties to the user, and for receiving (408) a
selection fromthe user of at |east one of the visual properties for
linking to the cell; and linking (414) the visual property to the cell in
response to the user selection. 152. The conputer-readabl e storage medi um of
claim11, further conprising instructions for enabling the user to create at
| east one fornmula within the cell, wherein the fornula includes only
predefined functions supported by a spreadsheet application, and wherein
the formula cal cul ates the visual property. 203. The conputer-readabl e
storage nediumof claim1l1, further conprising

11



instructions for testing for changes to the cell, and for updating the

vi sual property in response to changes to the cell. 4. At | east one
conput er -readabl e storage medi um (108) havi ng conput er- 25execut abl e
instructions (114) stored thereon which, when executed by a conputer (102),
cause t hewbanpukened®: perf orm a net hod conpri sing: enabling (406) a
user (120) to select at |east one visual property (204 or 206), associated
with a graphical display (202) of chart data, for linking to at |east one

cel I (208) within at ﬁ@ét%&zé&ﬁput&%a@a@hé Bistapg thédithh Glbg) Yllw?iH coﬂrbﬁﬁ?—r ty to

the cell. 5. The conput er-readabl e storage nmedi um of aim4
further cﬁmwtatdﬁ m@tnunfsm&(dﬂ‘ﬂ)omreﬂdhermmhmhg whhe cyeitedt by & rcempeteal(l(]Zé,ast

one f rnula thin t A _% mherg $ the..fornula includes only predefined
functl ons a&f?p%%?@ﬁ“ﬁﬂ/ OPLIGFBAGEHEY CUPNI Mt i on, and wherein the fornul a

cal cul at es t henybisdiaf408] @REF(N20) to select & ledNDn6 @Wﬁl@rwﬁﬁﬁﬁﬁﬂ@kﬂy $200r @ge
medi um of claim4, further conprising 5instructions for presenting the

gr aphi cal208).spbegited vatiap terenitce! dsniie(302e0f data presered hin @ spreadshet
comput of - p6aAR AL OR.TRIL UM PlossL AR B shIANE, compr i ot ng

instructi rac |va I'ng a |ng the visual property to

the cell. 108. a’Eheatmgr(pM)eardlaleg@abl(mzstfmfla@gmehvimaquropdr@n tmtlrﬂe cdilyr t her
conpr|5|ng i nstructions for presenting representations of a urailty of

vi sud® proper thresntiee {82}, suithin fhey diadeg pabeicpiengntations| (@84) B grurakity] dast
one of thgaui gﬁfi';lert{%% WR 4 L5 Anffot | &Ewﬂ% 64@8} !.ﬂ@ele {dn from the user o¥-at TH&t

conput er -r eadabl'e st or age ng un1o a|n1 further conprising
15instruankmﬁﬂxfwmnmptmvamsﬁglamnmwbthesﬂbmmive to user input to select the

|1 nd fur
cell, and furt h 1n (414) the visual property to the cell in response to the user selection.

15 2. The computer-readable storage medium of claim 1, further comprising
instructions for enabling the user to create at least one formula within the cell, wherein the
formula includes only predefined functions supported by a spreadsheet application, and

wherein the formula calculates the visual property.

20 3. The computer-readable storage medium of claim 1, further comprising
instructions for testing for changes to the cell, and for updating the visual property in

response to changes to the cell.

4. At least one computer-readable storage medium (108) having computer-
25  executable instructions (114) stored thercon which, when executed by a computer (102),
cause the computer to perform a method comprising:
enabling (406) a user (120) to select at least one visual property (204 or 206),
associated with a graphical display (202) of chart data, for linking to at least one cell (208)
within a table (210); and
30 linking (414) the visual property to the cell.

5. The computer-readable storage medium of claim 4, further comprising

instructions for enabling the user to create at least one formula within the cell, wherein the
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conprising instructions for receiving user input to select the cell.

10. At | east one conputer-readabl e storage nedium (108) havi ng conputer-
execut abl e instructions (114) stored thereon which, when executed by a
conputer (102), 20cause the conputer to present a user interface (302)
conpri si Mgrmula includds drdpptedefiecd @precasensigipoaed OPC4ypreddshecy iappladatipn,opel t y
associated with aoghaphi@akidiﬁglag &202) of chart data, wherein the

r epr esent"5i5To i formulaspleyiates sho et Prerety es ponsi ve to user input to Iink
at |east one cell (208) in a table (210) to the visual property; and at

| east one representation (306) of the cell, wherein the representation of
the cell is 2Zassocitat eempiteihreadable spreze nmedivinoef oflaitthd, Virghesl comoper y .

11. The conput.er - eadabl e or age. i um claim 10, wherein the graphica
i spl dy JrRRSkfoF PR e pREEeli i Sianir BEsp dealfEcy appl i car i on.
3012. The conput er-readabl e storage nedi um of claim 10, wherein the
representation of the visual property corresponds to a maxi mum or m ni num
val ue presented on Hic FeaBtteiitadable stoipgehmedamnt phrglaim 4, further j@mprisgng
conput er -. i .aj . . i e representation of
he vi suar e eop o AARe TRRALE! b AL M e bRl R oS Char

14. The conputer-readabl e storage nmedium of claim 13, wherein the

S5representatiaon of the cell corresponds to a cell that includes a custom
nane Yor the t8r~endﬂfr?e.computer-rewi@.?e ﬂ?éag?oﬁ*ﬁam Oof AgHb e TSRS agpEIFSHICLUM of

claim 10,;, WARKiEh N i H@Resﬁﬁﬁﬁgﬁ P Rhiaf8nsObr § BRirMie U viRIP BRIPeMicS 36 RS RQRS to
a trendline represented as a
and for receiving a selection of at least one of the visual properties for linking to the cell.

9. The computer-readable storage medium of claim 4, further comprising
15  instructions for activating a tool responsive to user input to select the cell, and further

comprising instructions for receiving user input to select the cell.

10. At least one computer-readable storage medium (108) having computer-
executable instructions (114) stored thereon which, when executed by a computer (102),
20  cause the computer to present a user interface (302) comprising:
at least one representation (304) of a visual property associated with a graphical
display (202) of chart data, wherein the representation of the visual property is responsive
to user input to link at least one cell (208) in a table (210) to the visual property; and
at least one representation (306) of the cell, wherein the representation of the cell is

25  associated with the representation of the visual property.

11.  The computer-readable storage medium of claim 10, wherein the graphical

display of the chart data is presented within a spreadsheet application.
30 12. The computer-readable storage medium of claim 10, wherein the

representation of the visual property corresponds to a maximum or minimum value

presented on at least one axis within a chart.
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10pol ynom al curve within a chart, and wherein the representation of the
cell con-esponds to a cell that indicates an order of the polynom al curve.
16. The conput er-readabl e storage nmedi um of claim 10, wherein the
representation of the visual property includes a representation of a visual
property that 1B5 prlevicdepuserpeaiablet ismnadraseclion dét elacont @i ndcraint khien t he

tabl e, and wherein the representation of the cel]. corresponds tq a cell
that i ndi'CRICETAI0R VIE}E‘E PIARE R e oHend /e t’(ﬂ‘?fiE‘FF ?18{“36‘? ’FVHE% 4 ‘ﬁ@“-

proj ecti on. 17. The conputer-readabl e storage nedi um of claim 10,
wherein the 20representation of the cell corresponds to a cell that

i ndi cat es whetlder tThepreoswnterirérslables wtoiragsr opetity jofi clommedd.i ovhorginh the

| ogari.t hm c scal e. 18. Th onput.er.-readabl e st or age nedi um of

1 o P10 FEGERT I o oeitb SERERP TG Ko 1o Vb FRIEGr ShSRBSSE LB ¢ ha
speci fi esraadhase for a logarithm c scale 25for presenting the visual
property. 19. The conputer-readabl e storage nedi um of cl ai m 10,
wherein the representation of the cell corresponds to a cell that specifies

sherei n't he rej i cel ds to L spee
a0 1550 S coRhER bl Rt 0% PR ST LT R Pl R

wher ei n triogresadpiteac ol ahe ovisedl plopede! dorespones ponds treadlec edpredehidtl speci fi es
where to align ,glt | east . one tick {1k relative to ,axe§ i ncl uded wi thin the
gr apHiOcalPodnoptiahcugre WHBIN@eeft, g wherein the representation of the cell corresponds to

a cell that indicates an order of the polynomial curve.

16.  The computer-readable storage medium of claim 10, wherein the
representation of the visual property includes a representation of a visual property that

15 provides a projection based on data contained within the table, and wherein the
representation of the cell corresponds to a cell that indicates a number of time periods over

which to perform the projection.

17.  The computer-readable storage medium of claim 10, wherein the
20  representation of the cell corresponds to a cell that indicates whether to present the visual

property in connection with a logarithmic scale.

18.  The computer-readable storage medium of claim 10, wherein the
representation of the cell corresponds to a cell that specifies a base for a logarithmic scale

25  for presenting the visual property.

19.  The computer-readable storage medium of claim 10, wherein the
representation of the cell corresponds to a cell that specifies display units for axes included
within the graphical display of the chart data.

30

20.  The computer-readable storage medium of claim 10, wherein the

representation of the cell corresponds to a cell that specifies where to align at least one tick

mark relative to axes included within the graphical display of the chart data.
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